Introduction {#S0001}
============

Cardiovascular diseases (CVDs) are the leading cause of mortality worldwide. In 2016, they were responsible of 17.9 million of deaths, 31% of global mortality. Over 75% of deaths due to CVDs take place in low- and middle-income countries.[@CIT0001] In the last 20 years, mortality in low- and middle-income countries shifted from infectious diseases to CVDs. Current age standardized mortality rates in low-income countries are higher than those in developed countries.[@CIT0002] Additionally, global mortality by CVDs is expected to grow. By the year 2030, non-communicable diseases are projected to account for more than 75% of deaths worldwide, the majority being the result of CVDs.[@CIT0002]

CVDs can be prevented by acting on modifiable risk factors. Tobacco consumption is a major risk factor for CVDs.[@CIT0001],[@CIT0003] The benefits of stopping smoking have a broad evidence base. Smoking cessation has been proved to be effective in reducing CVD-related morbidity and mortality.[@CIT0004],[@CIT0005],[@CIT0006],[@CIT0007] Smoking cessation is one of the most effective preventive measures: in secondary prevention it could reduce the risk of a new cardiovascular event by almost half.[@CIT0004]

Considerable efforts have been made in recent years to control the epidemic in tobacco use. In 2003, the WHO adopted the WHO Framework Convention on Tobacco Control. It targeted national and regional organizations, providing the guiding principles required to reduce the prevalence of tobacco use. In 2008, the WHO proposed the MPOWER, a practical tool to implement this framework: monitor tobacco use and prevention policies, protect people from tobacco, offer help to quit, warn about the dangers, enforce bans on advertising, promotion and sponsorship, and raise taxes. Practical actions were price and tax measures, packaging and labelling regulations, smoking restriction in public places, advertising restrictions, provision of educational campaigns and cessation services.[@CIT0008],[@CIT0009] In 2019, 136 countries have implemented at least one of the key interventions to reduce tobacco demand.[@CIT0010]

Despite recent policies, smoking is still a concern worldwide. 1.1 billion people are active smokers in 2019, 80% of them living in low- and middle-income countries. Total tobacco-attributable deaths increased from 5.4 million in 2004 to more than 8 million in 2019, representing the leading cause of death, illness and impoverishment.[@CIT0010],[@CIT0011] Tobacco use contributes to poverty via the direct cost of purchasing tobacco, the health care costs for tobacco-related diseases, as well as the lost human capital that results from morbidity and mortality.[@CIT0010],[@CIT0011] In high-income countries, the number of smokers is still high. In Europe, in 2016, 28.7% of the overall population smoked and tobacco was the leading cause of preventable death and disease in the UK.[@CIT0012],[@CIT0013]

SPICES (Scaling-up Packages of Interventions for Cardiovascular disease prevention in selected sites in Europe and Sub-Saharan Africa) is an international implementation research project on CVDs non-pharmacological primary prevention. Different settings are involved in high and low- middle-income countries: France, United Kingdom, Belgium, Uganda and South Africa.

SPICES interventions will target the individual and the community level. Concerning smoking, this is the less implemented measure of the MPOWER: in 2019, only 23 countries were providing cessation services at the best-practice level.[@CIT0010]

First step was to identify non-pharmacological effective interventions for CVDs primary prevention.[@CIT0014] The aim of this work was to identify evidence-based non-pharmacological effective smoking cessation interventions and their implementation strategies for use in a primary care setting and/or at a community level.

Materials And Methods {#S0002}
=====================

A systematic review of international CVD prevention guidelines and national guidelines of each participating country was carried out between September 2017 and January 2018 following the PRISMA statements criteria and using the ADAPTE procedure.[@CIT0015],[@CIT0016] The ADAPTE procedure provides a systematic approach to ensure quality standards for guideline development, evaluation and implementation.[@CIT0017] TRIP (Turning Research Into Practice) and G-I-N (Guidelines International Network) databases were searched for international guidelines. A purposive search for national guidelines was carried out using national health authority websites: the Haute Autorité de Santé for France; the Tijdschrift Huisarts and Nederland Huisartsen Genootschap guidelines for the Flemish part of Belgium; the National Institute for Care and Excellence (NICE) for United Kingdom; the European Society of Cardiology (ESC) within European countries and the WHO for Uganda. The South African researchers ensured that ESC guidelines were used in South Africa. Databases were searched for guidelines focusing on CVDs prevention and/or management of CVD risk factors, such as diabetes, hypertension, smoking, sedentary lifestyle, unhealthy diet, excess weight and obesity. Detailed research equations for each database are available in Annexure 1.

Guideline titles and summaries were analyzed for eligibility. Inclusion criteria were guidelines focusing on CVD primary prevention and/or management of CVD risk factors in an adult general population and to be applied in primary care or in a community setting. Only those published after 01/01/2012 were included. If different versions of the same guideline were found, only the most recent revision was included.

Exclusion criteria included; exclusive focus on specific populations (geriatric, infantile, socially deprived, etc.) or on secondary or tertiary prevention, exclusive focus on cardiovascular risk assessment, on pharmacological or surgical interventions, or on management of acute disease. Guidelines on specific conditions (eg, type 1 diabetes and familial hypercholesterolemia) were excluded as were those published before 01/01/2012 and not updated. The consortium agreed on this date in order to focus on recent guidelines with the most recently updated data. The research team considered that guideline authors would have reviewed and included literature published before 2012, so that no relevant data would have been missed.

Only guidelines published in English, French or Dutch were included. The lack of free full-text availability was an exclusion criterion as the research team assumed that a clinical practice guideline should be freely available. Two researchers completed this search independently, merging at the end.

Following the ADAPTE procedure, screened guidelines were eligible for quality evaluation with the AGREE II instrument (Appraisal of Guidelines for Research & Evaluation).[@CIT0018] AGREE II is a tool that assesses the quality of guidelines by evaluating their methodological rigor and transparency. It consists of 23 key items organized within 6 domains followed by a global rating (overall assessment \[OA\]). Each item is rated on a 7-point scale (7 being the best possible quality).

Full-text screened guidelines were evaluated independently by at least two researchers working blind and merging at the end. After discussion within the SPICES consortium, final inclusion was based on OA scores. We included guidelines with all OA scores superior or equal to 5 were excluded those with all OA scores below 5 or with OA scores around cut-off (one score of 4 and one of 5). Discrepant OA scores (more than 1-point difference and one score above 4) were discussed between appraisers and inclusion was based on a consensual decision taken with the researchers and a scientific committee of three senior researchers.

Data Extraction And Analysis {#S0002-S2001}
----------------------------

The included guidelines were analyzed, following the ADAPTE procedure, and a matrix of the extracted recommendations was created in order to facilitate the analysis.

Recommendations were included if they had an A or B level of evidence or 1++, 1+, 2++, 2+ for the NICE grading system and/or "Class 1" or "Strong" (regardless of the level of evidence). Bibliographic references which supported the included recommendations were listed to make further details on implementation strategies accessible. For guidelines without recommendation grades, references were included if they referred to randomized or non-randomized controlled trials, interventional cohort studies, or systematic reviews of such studies. Where few strategies had been described in the guidelines or where the description was too concise, the analysis of the full-text articles, from which the guidelines had been issued, was added. The aim was to fully describe the interventions used in such articles.

For these articles, inclusion and exclusion criteria were defined. Studies with a non-pharmacological lifestyle intervention for the primary prevention of CVDs in a general, adult population were included. Main outcomes had to be pertinent to primary care or commonly used for CVD risk assessment. Interventions had to be implemented in a primary care or community setting and had to be effective with a significant statistical difference. The objective of this work was the identification of effective interventions. Non-interventional studies and those on specific populations and on secondary or tertiary prevention population were excluded, as were studies in a hospital/clinic or university context or where patients were constantly monitored or supervised because that was deemed not feasible in a primary care context. Publication date was not an exclusion criterion. When different articles dealt with the same intervention they were identified, and duplicates were removed. Full-text articles were obtained on PubMed or via the University Web Library. If not available, the article in paper format was ordered via the library of the Université de Bretagne Occidentale.

Interventions and implementation strategies used in the included references were searched through the articles, especially in the method section, and described in detail and then summarized. Information was collected on the frequency and duration of the intervention, on the setting (eg, workplace or public event, individual or group sessions), on the material used (informative material, leaflets or videos), on the psychological model used and if mass media were involved. The status and background training (if provided) of those carrying out the interventions were noted. All data were collected in an excel matrix file.

Results {#S0003}
=======

Guidelines selection process is shown in the PRISMA Flowchart ([Figure 1](#F0001){ref-type="fig"}). Figure 1PRISMA Flowchart showing the guidelines selection process.

Forty-seven guidelines were screened for quality evaluation with AGREE II tool. Full results are available in Annexure 2. Twenty-six guidelines on CVD primary prevention were included based on their AGREE II overall score ([Table 1](#T0001){ref-type="table"}). They were to be considered among the best quality and the most pertinent for primary CVD prevention in a primary care or community setting. Table 1Included Guidelines For CVD PreventionGuideline TitleOrganizationYearCountry2013 AHA/ACC guideline on lifestyle management to reduce cardiovascular risk[@CIT0019]AHA/ACC2014USA2013 AHA/ACC/TOS guideline for the management of overweight and obesity in adults[@CIT0020]AHA/ACC/TOS2014USA2013 Clinical practice guidelines for the prevention and management of diabetes in Canada[@CIT0021]Canadian Diabetes Association2013Canada2016 European Guidelines on cardiovascular disease prevention in clinical practice[@CIT0005]ESC2016EuropeArrêt de la consommation de tabac: du dépistage individuel au maintien de l'abstinence en premier recours[@CIT0022]HAS2017FranceBehavioral counseling to promote a healthful diet and physical activity for cardiovascular disease prevention in adults with cardiovascular risk factors[@CIT0023]US Preventive Services Task Force2014USABehaviour change: individual approaches (PH49)[@CIT0024]NICE2014UKCardiovascular disease prevention (PH 25)[@CIT0025]NICEUpdate 2014UKClinical practice guidelines for the management of overweight and obesity in adults, adolescents and children in Australia[@CIT0026]National Health and Medical Research Council2014AustraliaGuidelines for the management of absolute cardiovascular disease risk[@CIT0027]NVDPA2014AustraliaHypertension evidence-based nutrition practice guideline[@CIT0028]Academy of Nutrition and Dietetics2016USALipid modification: cardiovascular risk assessment and the modification of blood lipids for the primary and secondary prevention of cardiovascular disease[@CIT0029]NICE2014UKMaintaining a healthy weight and preventing excess weight gain among adults and children[@CIT0030]NICE2015UKObesity prevention (CG43)[@CIT0031]NICE2014UKPhysical activity and the environment (PH8)[@CIT0032]NICEUpdate 2014UKPhysical activity: brief advice for adults in primary care (PH44)[@CIT0033]NICE2013UKPreventing type 2 diabetes -- population and community interventions (PH35)[@CIT0034]NICEUpdate 2014UKPrevention and Control of Noncommunicable Diseases. Guidelines for primary health care in low-resource settings[@CIT0035]World Health Organization2012WorldRecommendations for prevention of weight gain and use of behavioral and pharmacological interventions to manage overweight and obesity in adults in primary care[@CIT0036]Canadian Task Force on Preventive Health Care2015CanadaRisk estimation and the prevention of cardiovascular disease[@CIT0037]SIGN2017UKScreening for and management of obesity in adults[@CIT0038]US preventive services task force2012USATeam-based care to improve blood pressure control: recommendation of the Community Preventive Services Task Force[@CIT0039]Community Preventive Services Task Force2014USATobacco harm reduction (PH45)[@CIT0040]NICE2013UKVA/DoD clinical practice guideline for the diagnosis and management of hypertension in the primary care setting[@CIT0041]VA/DoD2015USAVA/DoD clinical practice guideline for the management of dyslipidemia for cardiovascular risk reduction[@CIT0042]VA/DoD2015USAVA/DoD clinical practice guideline for screening and management of overweight and obesity[@CIT0043]VA/DoD2015USA[^1]

Guideline Analysis {#S0003-S2001}
------------------

Sixteen guidelines provided no recommendations on smoking. They focused on other risk factors, such as excess weight, sedentary lifestyle and unhealthy diet.[@CIT0019],[@CIT0020],[@CIT0023],[@CIT0026],[@CIT0028],[@CIT0030],[@CIT0035],[@CIT0036],[@CIT0038],[@CIT0039],[@CIT0041],[@CIT0043],[@CIT0031],[@CIT0032],[@CIT0033],[@CIT0034]

Other guidelines recommended smoking cessation to prevent CVDs. It was recommended for all health care providers to advise smokers to quit, to provide information about methods to aid smoking cessation, including counselling services. Physicians were recommended to prescribe nicotine replacement therapy when indicated. No details, or very few, were found in the guidelines on how to advise smokers.[@CIT0021],[@CIT0025],[@CIT0027],[@CIT0029],[@CIT0037],[@CIT0042] Two guidelines focusing on smoking provided more detailed recommendations.[@CIT0022],[@CIT0040] The following recommendations were identified: It was recommended to assess smoking status in all patients and their families and to use the Fagerstrom test (2 or 6 questions) to assess tobacco addiction (grade A).If smoking cessation is not attainable, smoking reduction should be the target, as an intermediate step towards quitting completely (grade B).Health care professionals were recommended to provide consultations dedicated to giving up smoking. The use of different techniques was recommended, such as counselling, psychological support, cognitive-behavioral therapy or motivational interviewing. Goals should be agreed with the patient and self-help documents should be provided. Past experiences, individual preferences and bio-psycho-social status should be taken into consideration (grade A).Intervention should be matched to the behavioral stage of change of the smoker concerned (according to the Prochaska and DiClemente model[@CIT0044]) and have an initial, intensive phase (weekly consultations) followed by a maintenance phase lasting 3 to 6 months (monthly sessions) (grade B).Health care professionals should appraise themselves of the level of knowledge found within the community regarding beliefs held about smoking and other CVD risk factors.Phone and/or internet follow-up and self-help, using eHealth technologies, could be alternatives even though they may be slightly less effective than face-to-face interventions (grade B).It was recommended to involve media and public educational campaigns (grade A) and schools (grade B) as part of multicomponent strategies to promote healthy lifestyles. School personnel and health care providers were recommended to set the example and to avoid smoking at work (class 1, grade A).

ESC guidelines provided public health recommendations which dealt with law making (eg, ban smoking in public places and set higher taxes on tobacco) and were consequently excluded because they were considered infeasible on a primary care level.[@CIT0005] NICE PH49 provided general recommendations on behavioral approaches (such as social support) and on health care system organization but no detailed interventions for stopping smoking.[@CIT0024]

References Analysis {#S0003-S2002}
-------------------

One thousand eighty-one articles were identified of all 26 included guidelines for CVD prevention. After inclusion and exclusion criteria had been applied, 310 articles were included. Sixty-three included targeting smoking in their intervention. Seventeen studies were excluded from this analysis either because they presented no smoking-related outcomes (N=5) or they showed no significant differences for such outcomes (N=12). They were first included because the intervention was effective for other outcomes. Finally, 46 studies providing an effective smoking cessation intervention were included for analysis.

### Interventions Description {#S0003-S2002-S3001}

Interventions and implementation strategies were described in detail and then summarized.

Fifteen studies provided a multicomponent intervention (targeting multiple risk factors) including an effective smoking cessation component and 31 studies targeted smoking only.

All interventions targeted a modification of the risk behavior related to smoking. They can be classified as behavioral change communication strategies.

Although interventions were heterogenous among included articles, some types of strategies were identified: self-help strategies alone, brief advice (BA), multiple sessions behavioral change strategies and community-based interventions.

Self-help strategies are presented in [Table 2](#T0002){ref-type="table"}. These articles studied self-help strategies alone without face-to-face counseling. Table 2Included Articles (Alphabetical Order) With A Self-Help InterventionReference Study TypeContextStrategyOutcomesHollis et al 1991[@CIT0045]\
RCTNetherlands. Primary care. 3161 smokers.Nurse assisted self-help quit program. A trained nurse provided counseling and self-help material (video and printed) based on motivational interviewing. Follow-up phone calls.Point prevalence abstinence\
3 mo: 12.9% vs 7% (c)\
Continuous abstinence\
3 mo: 10.6% vs 6% (c)Slama et al 1995[@CIT0046]\
RCTFrance. Primary care, general population. 2199 smokersGP providing a self-help cessation guide.Point prevalence abstinence\
1 mo: 6.8% vs 4.1% (c)\
12 mo: NS\
Continuous abstinence\
12 mo: 1.9% vs 0.5% (c)[^2]

Self-help documentation focused on the need to make a personal decision, the steps to successful quitting, the frequent need for repeated efforts, and the importance of setting a specific quit date and using substitutes for smoking. Self-help approaches were less effective compared with face-to-face counseling.[@CIT0047]

BA was defined as one or two short individual consultations to provide information on the potential harm caused by smoking, advice on how to quit and on where to search for help. BA strategies are presented in [Table 3](#T0003){ref-type="table"}. Table 3Included Articles (Alphabetical Order) With A Brief Advice InterventionReference\
Study TypeContextStrategyOutcomesCohen et al 1989[@CIT0048]\
Cluster RCTUSA. Primary care, General population. 1420 adult smokersBrief advice by GP (general practitioners) with reminders to talk about smoking and use the AAAA protocol: Ask/Advise/Agree/Arrange.Point prevalence abstinence\
6 mo: 4.2% vs 0.9% (c)\
12 mo: 7.9% vs 1.5% (c)Jamrozik et al 1984[@CIT0049]\
Cluster RCTUK. Primary care, General population. 2110 adult smokers.GP brief advice and self-help documentation. Neither the addition of the measure of exhaled CO nor the follow-up by health counselor improved outcomes.Point prevalence abstinence\
12 mo: 15% vs 10% (c)Kadowaki et al\
2000[@CIT0050]\
RCTJapan. Workplace. 263 male smokers.Individual brief counseling by a doctor with exhaled CO measure and periodic follow-up by doctor or nurse and booklet distribution and group discussions. One smoking cessation event organized in the workplace.Point prevalence abstinence\
5 mo: 12.9% vs 3.1% (c)Lang et al 2000[@CIT0051]\
Cluster RCTFrance. Workplace. 1095 employees.Brief advice by occupational physicians and nurses and self-help documentation. Follow up: phone call and a 2-month visit.Point prevalence abstinence\
12 mo: 18.4% vs 13.5% (c)\
Continuous abstinence: NSLouwagie et al\
2014[@CIT0052]\
RCTSouth Africa. Township primary care. 409 adult smokers diagnosed with tuberculosis.One brief individual motivational interviewing session (15--20 mins) from the lay health care workers, and then referred to the nurse. Self-help booklet provided.Point prevalence abstinence\
3 mo: 39.5% vs 27% (c)\
6 mo: NS\
Continuous abstinence\
6 mo: 21.5% vs 9.3% (c)Maguire et al 2001[@CIT0053]\
RCTUK. Pharmacies, general population. 484 adult smokers.Individual 10 to 30 mins brief advice by a trained pharmacist. Signs and posters at the pharmacy. Information on NRT.Point prevalence abstinence\
6 mo: 18.5% vs 8.2% (c)\
Continuous abstinence\
12 mo: 14.3% vs 2.7% (c)Morgan et al 1996\
Cluster RCTUSA. Primary care. 659 smokers aged 50--74.GP brief advice based on AAAA and the transtheoretical model and self-help documentation. One follow-up phone call at 4 weeks. NRT by physicians if indicated.Point prevalence abstinence\
6 mo: 15.4% vs 8.2% (c)Ojedokun et al.2013[@CIT0054]\
RCTIreland. Primary care, general population. 402 adult smokers.Brief advice by GP and "lung age" evaluation with a spirometer, self-help documentation.Point prevalence abstinence\
1 mo: 22.1% vs 12% (c)Pieterse et al 2001[@CIT0055]\
RCTNetherlands. Primary care, general population. 530 smokersBrief 10 mins motivational interviewing by trained GPs, self-help documentation and one follow-up meeting. Using the transtheoretical model. Information about NRT.Point prevalence abstinence\
6 mo: 11.9% vs 3.8% (c)\
12 mo: 13.4% vs 7.3% (c)\
Continuous abstinence\
12 mo: 8.2 vs 3.1% (c)Russell et al 1979[@CIT0056]\
RCTUK. Primary care, general population.\
2138 smokers.GP brief advice plus information leafletPoint prevalence abstinence\
1 mo: 7.5% vs 3% (c)\
12 mo: 19.1% vs 10.3% (c)\
Continuous abstinence\
12 mo: 5.1% vs 0.3% (c)Severson et al 2009[@CIT0057]\
RCTUSA. Dental clinics, military personnel. 785 smokers using smokeless tobacco.Three 15 mins phone counseling sessions and self-help documentation material. Based on the transtheoretical model.Point prevalence abstinence\
3 mo: 25% vs 8% (c)\
6 mo: 24% vs 12% (c)\
Continuous abstinence\
3 mo: 20.4% vs 9.2% (c)\
6 mo: 13.5% vs 5.6% (c)Vetter et al 1990[@CIT0058]\
RCTUK. Primary care, general population. 471 older smokers aged 60 and overGP and practice nurse brief advice.Point prevalence abstinence (per protocol)\
6 mo: 14% vs 9% (c)Wilson et al 1990[@CIT0059]\
RCTAustralia. Primary care, general population. 1238 adult smokers.General practitioner brief advice and self-help documentation provision.Continuous abstinence\
12 mo: 7.5% vs 3.2% (c)Windsor et al 1988[@CIT0060]\
RCTUSA. Workplace.\
387 adult smokers.Brief advice with a health educator: cessation skills, self-efficacy and goals agreement. Using social support: the quit smoking "Buddy" system.Continuous abstinence\
12 mo: 19% vs 5% (c)\
Monetary incentive had no effect.[^3]

BA was more effective than usual care (including very brief advice): results for RCT with intention to treat analysis (ITT) showed 4% to 11% more continuous abstinence at 12 months of follow-up. The measure of exhaled carbon monoxide showed it to be slightly, but non-significantly, more effective than BA alone, while BA plus lung age estimation with a portable spirometer was more effective than BA alone.[@CIT0049],[@CIT0054]

Multiple session behavioral change strategies ([Table 4](#T0004){ref-type="table"}) were implemented as a series of meetings with participants to raise awareness of behavioral risk, to help them change and prevent relapse. Table 4Included Articles (Alphabetical Order) With A Multiple Session InterventionReference\
Study TypeContextStrategyOutcomesBarbarin O.A. 1978[@CIT0061]\
RCTUSA. Primary care. 60 adults smoking more than 1 pack/daySelf-control strategies focusing on negative consequences and side effects of smoking. Ten, 1 hr, group sessions over 1 month. Overt aversion (O), forced smoking to experience side effects, symbolic aversion (S), imagining negative consequences of smoking, or combined (Cb).Point prevalence abstinence (per protocol)\
3 mo: 72% (O) vs 41% (S) vs 47 (Cb) vs 8% (c)\
12 mo: 44% (O) vs 16% (S) vs 25% (Cb) vs 0% (c)Canga et al 2000[@CIT0062]\
RCTSpain. Primary care, Nurse. 280 diabetic smokers.An initial 40-min visit adapted to the patient's smoking history. Follow-up by phone calls or visits: 5 contacts over 6 months. By a trained nurse, based on motivational interviewing and the transtheoretical (Prochaska) model. NRT when indicated.Point prevalence abstinence\
6 mo: 17% vs 2.3% (c)Cinciripini et al.1994[@CIT0063]\
Non-randomized controlled trialUSA.\
Primary care, General population.\
34 smokers.Eight 90 mins weekly motivational interviewing and cognitive-behavioral sessions and a relapse prevention program. Scheduled progressive reduction of the number of cigarettes over 5 weeks with a set date for quitting.Point prevalence abstinence\
6 mo: 53% vs 6% (c)\
12 mo: 41% vs 6% (c)Cinciripini et al.1995[@CIT0064]\
RCTUSA.\
Primary care, general population.\
128 smokersScheduled gradual reduction with a quit date set at week 5. Nine weekly meetings based on motivational interviewing.Point prevalence abstinence\
6 mo: 41% vs 13% (c)\
12 mo: 44% vs 22%(c)Hilberink et al 2005[@CIT0065]\
RCTNetherlands.\
Primary care. 392 COPD patients.GPs individual motivational interviewing using the transtheoretical model. 5 consultations and 3 follow-up phone calls by the practice nurse. Information about NRT. Education booklet and videotape were provided.Point prevalence abstinence\
6 mo: 16% vs 8.8% (c)Hollis et al 1991[@CIT0045]\
RCTNetherlands. Primary care. 3161 smokers.A professional group program: intensive nine group meetings over 2 months.Point prevalence abstinence\
3 mo: 14.1% vs 7% (c)\
Continuous abstinence\
3 mo: 12% vs 6% (c)Hollis et al 2007[@CIT0066]\
RCTUSA. Community, Telephone Quit-line. 4600 smokers, planning to quit.Initial 40‐min session of phone counseling followed by two interventions. The moderate intervention (M): 1 follow-up call. Or the intensive intervention (I) by experienced tobacco counsellors (more effective): 4 additional phone calls over 3 months and personalized self-help material. Based on motivational interviewing techniques and transtheoretical model.Continuous abstinence with NRT\
6 mo: 24.3% (I) vs 21.3% (M) vs 16.8% (c)\
12 mo: 21.2% (I) vs 20.1% (M) vs 17% (c)\
no NRT\
6 mo: 13.1% (I) vs 10.7% (M) vs 10.2% (c)\
12 mo: 17.1% (I) vs 13.8% (M) vs 11.7% (c)Marcus et al 1999[@CIT0067]\
RCTUSA. General population.\
281 sedentary female smokers aged 18 to 65.12 weekly sessions of a cognitive-behavioral program (self-monitoring, stimulus control, coping with cravings) associated with vigorous exercise (3 sessions per week) to reduce weight gain after smoking cessation. Provided by therapists and exercise specialists.Continuous abstinence\
3 mo: 16.4% vs 8.2% (c)\
12 mo: 11.9% vs 5.4% (c)Marks et al 2002[@CIT0068]\
RCTUK, economically deprived area of north London.\
260 smokers.Program using a spectrum of 30 cognitive- behavioral techniques and self-help material (written, audio). Initial 60-min session with therapists (3 to 12 people), one follow-up session and a phone call at 3 months.Point prevalence abstinence\
12 mo: 19.8% vs 5.8% (c)Meyer et al 1980[@CIT0069]\
Non randomized controlled trialUSA. High CVD risk smokers in 3 towns with 500 people recruited in each town, aged 35 to 59.Intervention on multiple risk behaviors: dietary, smoking and exercise behavior. Mass media campaign: radio and television, weekly newspaper columns, posters, and printed material sent by mail. Followed by 9 face-to-face counseling sessions (1 to 3.5 hrs) over 3 months for the subject and spouse. Led by a group leader and trained counselors. Based on the social learning theory and behavioral self-control principles.Point prevalence abstinence\
12 mo: 32.5% vs 6.4% (c)\
24 mo: 47.1% vs 10.6% (c)\
36 mo: 50% vs 14.9% (c)Neaton et al 1981[@CIT0070]\
RCTUSA. Community recruitment.\
12,866 CVD high-risk middle-aged men.10 weekly group meetings of 1 to 2 hrs led by counselors, combining nutrition, smoking and hypertension programs. Using social support (family) and skills development. Followed by the extended intervention which was individualized, based on results at 4 months.Point prevalence abstinence\
12 mo: 28% vs 8% (c)\
24 mo: 28% vs 11% (c)\
36 mo: 28.7% vs 13% (c)\
48 mo: 29.9% vs 15.3% (c)Nohlert et al 2009[@CIT0071]\
RCTSweden. General population. 300 smokers attending dental or primary care.Eight 40-min individual sessions by a trained dental hygienist over a 4-month period.\
Based on a mixture of behavior therapy, coaching and pharmacological advices.Continuous abstinence\
12 mo: 18% vs 9% (c)Perkins et al 2001[@CIT0072]\
RCTUSA. 219 women smokers concerned about weight gain after smoking cessation.Cognitive-behavioral therapy by a woman therapist: acceptance of modest weight gain, benefits of quitting superseding the health risks of weight gain. 90-min sessions, twice per week for 3 weeks then weekly sessions for 4 weeks.Continuous abstinence\
6 mo: 28% vs 12% (c)\
12 mo: 21% vs 12% (c)Soria et al 2006[@CIT0073]\
RCTSpain. Primary care, general population.\
200 smokers.Three individual 20-min sessions by a GP, based on motivational interviewing and the transtheoretical model. NRT when appropriate.Point prevalence abstinence\
6 and 12 mo: 18.4% vs 3.5% (c)Steptoe et al 1999[@CIT0074]\
Cluster RCTUK. Primary care. 883 people with one or more modifiable risk factorsTwo to three counseling sessions with a practice nurse trained in behavioral change techniques followed by two phone calls. Based on the transtheoretical model. NRT when appropriate.Cigarettes/day\
3 mo: 7.1% vs 18 (c)\
12 mo: 8.0% vs 2.7 (c)\
Continuous abstinence: NSWood et al 1994[@CIT0075]\
RCTUK. Primary care, Nurses. Family recruitment: 12,472 men and their partners.Family-centered nurse led counseling. Subjects were told their CVD risk in relative to other people of the same age. The frequency of follow-up visits was determined by both the CVD risk score and individual risk factors: the higher the risk score, the more frequent the visits.Smoking prevalence\
12 mo:\
Men 19% vs 23% (c)\
Women 17.7% vs 21.5% (c)Wu et al 2009[@CIT0076]\
RCTUSA, Chinese community in New York. 122 smokersFour 60-min individual sessions, in Chinese and based on motivational interviewing. Self-help materials. Phone calls follow-up. NRT provided if indicated.Point prevalence abstinence\
3 mo: 66.1% vs 32% (c)\
6 mo: 66.7% vs 31.7% (c)Cornuz et al 2002[@CIT0077]\
Cluster RCTSwitzerland. 35 residents in general practice. 251 smokers.Training program for residents in general practice focusing on the medical issues of smoking. Based on the transtheoretical model.Point prevalence abstinence\
12 mo: 13% vs 5% (c)[^4]

The study from Hollis et al was included in both the self-help and the multiple session strategies as it implemented both interventions effectively.[@CIT0045]

Based on RCTs with ITT results, multiple session behavioral change strategies were more effective than usual care (+3 to 9% on 12 months continuous abstinence) but also than BA (+4 to 5%).

Eight studies focused on workplace ([Table 5](#T0005){ref-type="table"}) for the implementation of multiple session strategies. The workplace was specified in order to link individual strategies with interventions, targeting all workers, such as workplace information campaigns (posters), newsletters, smoking restricted areas, local media campaign and social support among employees.[@CIT0078],[@CIT0079],[@CIT0080],[@CIT0081],[@CIT0082] Trained employees were successfully involved in the organization and intervention.[@CIT0080],[@CIT0081]Table 5Included Articles (Alphabetical Order) With A Multiple Session Intervention At The WorkplaceReference\
Study TypeContextStrategyOutcomesBertera et al 1993[@CIT0079]\
Cohort:\
before after comparative analysis.USA. Workplace health program. 7178 employees.A personalized health risk assessment followed by a videotaped feedback or individual consultation. Group activities and on-site classes by trained medical personnel were offered for 10 weeks on how to quit smoking (and how to deal with other risk behaviors). Smoking restrictions and awards for achieving health objectives were implemented in the workplace, and management and employees were involved.Point prevalence abstinence\
24 mo (months): +18%. From 1621 to 1328 smokers.Erfurt et al 1991[@CIT0080]\
Cluster RCTUSA.\
Workplaces. 7800 employees.After risk factor screening, employees could choose: 1. Guided self-help, 2. One-to-one formal consultation, and occasional phone contacts; 3. Mini-group interventions or 4. Full-group classes of eight or more participants. Led by wellness counselors. Informal health promotion and peer support groups and plant-wide health promotion activities.Point prevalence abstinence\
36 mo: 13.2% vs 7.8% (c)Gomel et al 1993[@CIT0083]\
Cluster RCTAustralia. Workplaces.\
431 employees.50-min behavioral standardized counseling followed by 6 individualized sessions with a psychologist over 10 weeks. Based on 4 stages model: preparation for change, action, maintenance, relapse prevention. Self-help documentation and economic incentives (lottery tickets and voucher) were provided.Point prevalence abstinence\
3 mo: 18% vs 3% c)\
6 mo: NS.\
Continuous abstinence: NSGroeneveld et al 2011[@CIT0084]\
RCTNetherlands. Workplace, community. 816 male workers at high CVD risk.Over 6 months, three 45- to 60-min face to face counseling sessions by an occupational physician or nurse and four 15- to 30-min telephone contacts. Based on motivational interviewing techniques such as open questions, summarizing, listening, supporting and raising awareness of ambivalence.Point prevalence abstinence\
6 mo: 31.1% vs 13.4% (c)\
12 mo: NSJason et al 1987[@CIT0081]\
Cluster RCTUSA. Workplace. 425 smoker employeesDuring a television campaign for smoking cessation, six 45-min support group meetings were held twice a week in the workplace, led by employees trained on behavioral change techniques. Self-help manuals were provided, and posters displayed at the workplaces.Point prevalence abstinence\
3 mo: 22% vs 12% (c)\
Continuous abstinence\
3 mo: NSJason et al 1989[@CIT0082]\
Cluster RCTUSA.\
Workplace.\
850 smoker employeesSix 45-min support group meetings, twice per week during a 3-week television program, focusing on techniques discussed in the television program and self-help manuals. Led by employees trained on behavioral change techniques. Then 12 monthly follow-up meetings, followed by lottery ticket incentives.Point prevalence abstinence\
6 mo: 29% vs 20% (c)\
12 mo: 26% vs 16% (c)\
Continuous abstinence\
6 mo: 12% vs 6% (c)\
12 mo: 11% vs 3% (c)Jason et al 1997[@CIT0078]\
Cluster RCTUSA. Workplaces (63 companies in Chicago). 840 adult smokers.A community-wide media campaign (television and newspaper) and cognitive-behavioral support groups. Group meetings were held twice a week for the initial 3 weeks using a self-help manual. Maintenance phase: 14 meetings over 6 months, weekly, then biweekly and then monthly. The cognitive-behavioral support was the most effective intervention.Point prevalence abstinence\
6 mo: 24.6% vs 4.3% (c)\
12 mo: 20.7% vs 7% (c)\
18 mo: 15.8% vs 7% (c)\
24 mo: 18% vs 10.3% (c)Omenn et al 1988[@CIT0047]\
RCTUSA. Workplace. 402 smokers motivated to quit.Two interventions.\
1) Multiple component program (MCP): focus on initial cessation. Short time (3 weeks), intensive quit period. Behavior skills training, aversive imagery, stress management and audiovisual material.\
2) Relapse prevention program (RPP): focus on relapse prevention, after smokers had quit. 2 hrs weekly meeting for 8 weeks.\
Self-help approach was not effective.Both interventions were effective vs control.\
Point prevalence abstinence\
3 mo: 37.3% (MCP) vs 26.3% (RPP) vs 11.8% (c)\
6 mo: 35.3% (MCP) vs 26.3% (RPP) vs 11.8% (c)\
12 mo: NS[^5]

Three studies were linked in financial incentives but they did not seem very effective when compared with behavioral strategies.[@CIT0078],[@CIT0082],[@CIT0083] Three studies provided a BA intervention at the workplace, but with no or less involvement of the workplace structure and management.[@CIT0050],[@CIT0051],[@CIT0060]

### Community-Based Interventions {#S0003-S2002-S3002}

These were public interventions such as public campaigns carried out in the community and/or in workplaces ([Table 6](#T0006){ref-type="table"}). They targeted the global CVD risk and were multi-component (diet, sedentary lifestyle, smoking).[@CIT0085],[@CIT0086],[@CIT0087],[@CIT0088],[@CIT0089] Table 6Included Articles (Alphabetical Order) With Community-Based InterventionsReference\
Study TypeContextStrategyOutcomesGiampaoli et al 1997[@CIT0088]\
Non-randomized controlled trialItaly. Community, rural population. 1598 adults.10 years intervention. In the community, schools and workplaces: distribution of printed material, setting up of consulting rooms, organization of lectures and exhibitions, theoretical and practical courses for teachers and health care personnel.Cigarettes/day, 10 years:\
Women: −0.27 cig/day\
Men: NS.\
Point prevalence abstinence: NSGoodman et al 1995[@CIT0085]\
Cohort study: cross sectional analysis with a matched comparisonUSA. Community, general population. 1642 people.Community-wide campaigns to improve physical activity, diet and smoking. A health promotion program was distributed to local workplaces and media shared health information, and self-help kits for smoking cessation were distributed.Smoking prevalence\
Men: - 2.1% vs −1.4% (c)\
Women: NSHoffmeister et al 1996[@CIT0086]\
Cohort: cross sectional analysis, comparison to a reference populationWest Germany. Community. 8600 people.A 7-year multifaceted prevention program to improve healthy behaviors. Non-smoking areas in public places, poster campaign and anti-smoking campaigns in the local media and seminars to help smokers quit.Smoking prevalence\
7 years: −6.7%Malmgren, Andersson1986[@CIT0089]\
Cohort: before-after analysisSweden. Community. 2887 participants.1-year newspaper campaign to improve dietary, smoking and exercise habits. And 10 informational meetings with specialists.Point prevalence abstinence\
12 mo: +12% (62% respondents)Nafziger et al 2001[@CIT0087]\
Cohort: cross sectional analysis, comparison to a reference populationUSA. Community, rural population of 158,000 people.5 years intervention. Risk factor screening: workplaces, local health fairs, village festivals. Smoking cessation education and school-based smoking prevention programs. Media: radio, newspaper. Brochures and posters (worksites, grocery store, medical and dental clinics, schools).Point prevalence abstinence\
5 years: 10.3% vs 2.8% (c)[^6]

The efficacy of such interventions was unclear: none of the included studies was an RCT and none showed any statistical difference on continuous abstinence but only on point prevalence abstinence (last 7 days reported consumption).

Discussion {#S0004}
==========

The objective of this work was to identify effective non-pharmacological interventions for smoking cessation to be used in a primary care or a community setting. A systematic review of guidelines, following the ADAPTE Process, included the best quality CVD prevention guidelines adapted to such settings. Health care professionals were recommended to screen for smoking, to give advice and support and to prescribe NRT when indicated. Guidelines globally failed to provide clear and detailed strategies to implement such recommended advice and support. Plus, they were centered on health care professionals. Recommendations for changes to law and to taxation were deemed infeasible in a primary care or community context and were excluded. Two guidelines only provided more detailed recommendations, such as the use of behavioral change strategies with an intensive and a maintenance phase, as well as the use of techniques such as motivational interviewing or the Prochaska stage of change theory.[@CIT0022],[@CIT0040]

References analysis made it possible to specify implementation strategies for these recommendations. Although the included articles were seen to be heterogeneous in terms of the interventions, the settings and the outcomes, four main behavioral change strategies were identified.

Self-help materials showed a small positive effect in this review and in the literature, but they were less effective than face-to-face counseling.[@CIT0047],[@CIT0063],[@CIT0076],[@CIT0078],[@CIT0090] BA and multiple session behavioral change strategies were found to achieve better results than usual care or very BA (ie, 30 s to a couple of minutes).[@CIT0045],[@CIT0052],[@CIT0073] Relative risk (RR) for physician advice has been estimated to be 1.66 for smoking cessation.[@CIT0091] Such interventions seemed even more effective when a defined behavioral change technique was used (motivational interviewing, "Five A's", Prochaska model or cognitive-behavioral therapy).[@CIT0052],[@CIT0068],[@CIT0073] This was consistent with evidence in the literature summarized in two recent Cochrane reviews.[@CIT0092],[@CIT0093] More intensive multiple session strategies were more successful than BA.[@CIT0066] Similar results were found by other systematic reviews either for group or individual sessions: RR for abstinence was 1.22 to 1.57 for more intensive interventions compared with simple advice.[@CIT0091],[@CIT0094],[@CIT0095],[@CIT0096] It should also be taken into consideration that the more intensive the intervention it is, the more it impacts on time and resources.

Several effective workplace interventions were found in this review. Despite this, the role of the "workplace" itself in this effect was still unclear. Best quality studies, implementing effective workplace interventions in our review included multiple session behavioral change strategies. Implemented interventions might be as effective whether offered in the workplace or elsewhere.[@CIT0097] Spirometric lung age estimation was effective when added to BA in one study, but lung age did not differ among those who quit and those who did not. Smokers with poorer lung age were just as likely to quit as those with normal lung age. Other studies failed to show spirometry or lung age effective in promoting smoking cessation.[@CIT0098] Lung age biofeedback effect on smoking is still uncertain and concerns may be raised on the cost-effectiveness ratio.

Progressive and abrupt cessation showed similar long-term results.[@CIT0099] Evidence in the literature was insufficient to advocate aversive smoking techniques.[@CIT0100] Accordingly, only one article included in this review studied overt and symbolic aversion, but due to a small sample and a per protocol analysis, its results need to be interpreted with precaution.[@CIT0061] Money incentives were not very effective and their effect was time-limited.[@CIT0101] They did not seem a pertinent solution.

Diverse health care professionals were effective in leading such behavioral change interventions. This review showed evidence to indicate that trained community workers can successfully lead these interventions.[@CIT0052],[@CIT0066],[@CIT0078],[@CIT0082] This is important for settings where access to health care professionals is difficult.

Community-based public interventions, such as community events, mass media involvement and information campaigns, were identified in this review. They showed positive but small effects in non-controlled or non-randomized controlled trials which limited their strength. A systematic review found that community interventions had no effect, or a very limited effect, on quitting rates among adults. Among the 37 included studies, only 4 used random assignment of communities and largest and best conducted studies failed to detect a significant effect.[@CIT0102] Similarly, exclusive mass media interventions had an unclear effect mainly due to the lack of good quality studies.[@CIT0103] As smoking is also determined by the social context, the community approach still should be part of a smoking cessation project.

This review did not identify any intervention involving social media. The use of social media has been shown to be feasible and acceptable, although data are lacking regarding its effectiveness.[@CIT0104]

Recent efforts to reduce smoking focused on anti-tobacco national policies, mass media communication and law-making. Less was done on the individual level. Cessation services were the least implemented component of MPOWER and physician interventions were not routinely provided, even in high-income countries.[@CIT0010],[@CIT0105],[@CIT0106] This review highlighted the efficacy of different behavioral change strategies that can be implemented in primary care and/or in the community. These approaches are highly cost-effective. BA seems more suitable for general practitioners or practice nurses because of the short duration of their consultation (5 to 20 mins in most countries).[@CIT0107] Pharmacists and dentist could play a major role as well.

Multiple session strategies, using a structured behavior change model (Prochaska Transtheoretical model, or motivational interviewing techniques) were seen to be more effective. Since they demand more time, they do not seem suitable for general practitioners worldwide.

This review showed that diverse health care professionals can successfully lead such interventions including lay health community workers.[@CIT0052],[@CIT0066],[@CIT0078],[@CIT0082] Training lay people to provide such behavioral change interventions could be a solution for public health authorities that deal with settings where access to care is difficult, such as low-income countries and regions in developed countries where physician availability is limited. Furthermore, involving lay people could strengthen the community approach of community-based smoking cessation projects.

Strengths And Limitations {#S0005}
=========================

International guidelines were reviewed following a validated and systematic protocol including their quality evaluation. Guidelines were selected, where pertinent for primary care or community context, by researchers who are primary care health care professionals (general practitioners and nurses).

This review might carry a selection bias. Studies were included if they showed a significant difference on primary outcomes. This could imply a bias concerning the effectiveness of these interventions. Since the references included arose from high-grade recommendations of the best quality international guidelines, these interventions were considered effective and this bias was therefore limited.

Multiple outcomes were found for smoking cessation interventions and the relevance of some outcomes is debatable and could involve a bias. Seven-day point prevalence abstinence was the most frequently recurring outcome in this review. Biochemical validation was frequent. An expert consensus stated that smoking cessation should be evaluated by 7-day point prevalence abstinence and prolonged abstinence at 6 and 12 months because shorter time intervals carry a very high probability of relapse.[@CIT0108] In this review, this bias concerned community interventions.

A publication bias was possible because this review protocol did not include a grey literature search. Nevertheless, different systematic reviews found similar results for the interventions described in this review.[@CIT0092],[@CIT0093],[@CIT0094]

Conclusion {#S0006}
==========

Multiple session behavioral change strategies including follow-up and self-help materials were the most effective interventions for smoking cessation in primary care or community context.

These were based on motivational interviewing, Prochaska and DiClemente stage of change theory or cognitive-behavioral therapies. BA was slightly less effective. Nonetheless, BA involves less time and fewer resources and it is more suitable for primary care. These interventions could be provided by physicians, nurses and other health care professionals. Adequately trained lay health workers were also shown to be successful in providing these interventions. Community-based and workplace public interventions without behavioral change strategies were not effective. Evidence for community-based interventions effectiveness was weak due to the lack of robust studies.
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[^1]: **Abbreviations:** AHA, American Heart Association; ACC, American College of Cardiology, TOS, The Obesity Society; ESC, European Society of Cardiology; HAS, Haute Autorité de Santé; NICE, National Institute for Health and Care Excellence; NVDPA, National Vascular Disease Prevention Alliance; SIGN, Scottish Intercollegiate Guidelines Network; VA/DoD, Department of Veterans Affairs/Department of Defense.

[^2]: **Abbreviations:** RCT, randomized controlled trial; GP, general practitioner; mo, months; vs, versus; (c), control group; NS, no significant difference.

[^3]: **Abbreviations:** RCT, randomized controlled trial; NRT, nicotine replacement therapy; GP, general practitioner; mo, months; vs, versus; (c), control group; NS, no significant difference.

[^4]: **Abbreviations:** RCT, randomized controlled trial; NRT, nicotine replacement therapy; GP, general practitioner; mo, months; vs, versus; (c), control group; NS, no significant difference.

[^5]: **Abbreviations:** RCT, randomized controlled trial; NRT, nicotine replacement therapy; GP, general practitioner; mo, months; vs, versus; (c), control group; NS, no significant difference.

[^6]: **Abbreviations:** RCT, randomized controlled trial; mo, months; vs, versus; (c), control group; NS, no significant difference.
